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Lab Med / Urinalysis

Case 1
Case Hx: A 23-year-old woman with anorexia nervosa is brought to her physician for evaluation.  A
routine urinalysis (dipstick and microscopic evaluation) is performed. The results are:

Gross Examination: Dipstick:
Color:  Straw Protein: negative
Turbidity: Clear Sugar: negative
Specific Gravity: 1.010 Acetone: positive
pH: 6 Bile: negative

Hemoglobin: negative
Microscopic: Nitrite: negative
WBC: 1/hpf Leukocyte esterase: negative
RBC: 2/hpf Urobilinogen: present
Hyaline cast 1/hpf
Bacteria: rare

Microscopic examination showed:

Routine UA consists of gross examination of the urine,
dipstick and microscopic examination.

Analytes are classified as Trace, 1 to-4 plus.  For protein,
trace positive results (which represent a slightly hazy
appearance in urine) are equivalent to 10 mg/100 ml or
about 150 mg/24 hours (the upper limit of normal). 1+
corresponds to about 200-500 mg/24 hours, a 2+ to 0.5-1.5
gm/24 hours, a 3+ to 2-5 gm/24 hours, and a 4+ represents
7 gm/24 hours or greater.

Are these values normal?  What is normal for each?

Normals:
Gross Examination: Dipstick:
Color: Protein:
Turbidity: Sugar:
Specific Gravity: Acetone:
pH: Bile:

Hemoglobin:
Microscopic: Nitrite:
WBC: Leukocyte esterase:
RBC: Urobilinogen:
Hyaline cast
Bacteria:
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What conditions are associated with cloudy urine?
Blood,
Myoglobin
Hemoglobin,
Leukocyte

Conjugated bilirubin
Urobilinogen
Certain drugs and foods

Name several conditions with protein in the urine
Nephrotic syndrome
Nephritic syndrome
Toxic nephropathies
Renal tubular disease
Nephrosclerosis

Polycystic kidney disease
Pyelonephritis
Pre eclampsia
Myeloma
Hemmorrhage

Name several conditions in which hemoglobin appears in the urine

Hemolytic anemias Renal disorders:
Glomerular disease
Calculi
Tumors
Infections
Infarcts
Renal vein thrombosis
Trauma
Polycystic kidney
Nephrosclerosis
ATN

Lower Urinary Tract:
Infections
Calculus
Tumors
Strictures

 Name several conditions in which glucose appears in the urine.
Diabetes mellitus CNS disease Renal Tubular disorders

Other endocrine with glucose
intolerance:

Cushing’s acromegaly,
pheochromocytoma,
hyperthyroidism

Burns, infections, fractures, MI,
uremia

Pregnancy

Pancreatic disease:
hemochromatosis
pancreatitis

Drugs Metabolic disorders, Obesity,
glycogen storage disease

 Name several conditions in which ketones appear in the urine

Diabetes mellitus uncontrolled Acute febrile illness Alcoholics
Non-diabetic ketonuria Toxic states Starvation

Weight reduction diets
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Case 2
Case Hx: A 35-year-old female presents to her physician with fever and pain.  A urinalysis performed
by the lab showed:

Gross Examination: Dipstick:
Color:  Straw Protein: positive
Turbidity: Cloudy Sugar: negative
Specific Gravity: 1.02 Acetone: positive
pH: 8 Bile: negative

Hemoglobin: positive
Microscopic: Nitrite: negative
WBC: 40/hpf Leukocyte esterase: positive
RBC: 7/hpf Urobilinogen: present
Hyaline cast 1/hpf
Bacteria: present

Microscopic examination showed the following:

Image 1 Image 2 Image 3

Based on these findings what is your diagnosis? Acute Pyelonephritis

Acute pyelonephritis: Typically, symptom onset is rapid and characterized by chills, fever, flank pain,
nausea, and vomiting. Symptoms of lower UTI (e.g., frequency, dysuria) occur concomitantly in about
1/3 of patients. If abdominal rigidity is absent or slight, a tender, enlarged kidney may sometimes be
palpable. Costovertebral tenderness is generally present on the infected side. In children, symptoms
are often meager and less characteristic.  (Merck Manual)
http://www.merck.com/mrkshared/mmanual/section17/chapter227/227a.jspptoms

Typical symptoms and signs of sepsis and pyelonephritis (flank pain, fever, rigors, dysuria) with
findings of leukocytosis, pyuria, and bacilluria on Gram staining of unspun urine strongly support the
diagnosis.  (Table below)  Infections of the renal pelvis and parenchyma cannot be differentiated
clinically; both sites usually are affected. The finding of neutrophils in a tubule is the pathologic
equivalent of urinary WBC casts. Physical examination sometimes shows some abdominal rigidity,
which must be differentiated from that produced by intraperitoneal disease. Special stains are needed
to differentiate WBC and renal tubular casts. WBC casts, when seen, are pathognomonic of
pyelonephritis, but they are also seen in glomerulonephritis and noninfective tubulointerstitial
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nephritis. Urine pH may be alkaline because of urea-splitting organisms; proteinuria is minimal (< 0.6
g/m2/day, urine protein:creatinine ratio < 0.6)

Acute pyelonephritis must be differentiated from other intra-abdominal conditions (e.g., appendicitis,
urolithiasis) that may present with flank pain, fever, rigors, and sometimes symptoms of cystitis. In
women, pelvic inflammatory disease, ectopic pregnancy, and ruptured ovarian cyst must also be
considered.

TABLE 214-3. CLINICAL AND LABORATORY CRITERIA FOR DIAGNOSIS OF
URINARY TRACT INFECTION

What organism is suggested by the alkaline pH?

Urea-splitting organisms

What are the different types of cells, crystals, and casts that can be seen on microscopic examination?

CELLS CASTS CRYSTALS
Epithelial cells Hyaline casts Cystine crystals
White cells White cell casts Oxalate crystals
Red cells Red cell casts Triple phosphate crystals

Granular casts
Broad casts
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Case 3
Case Hx: A 10-year-old child is being evaluated by his physician.  A urine was sent to the lab for
evaluation.  The findings were:

Gross Examination: Dipstick:
Color:  Red Protein: 1+
Turbidity: Cloudy Sugar: negative
Specific Gravity: 1.010 Acetone: positive
pH: 6 Bile: negative

Hemoglobin: 3+
Microscopic: Nitrite: negative
WBC: 1/hpf Leukocyte esterase: negative
RBC: 2/hpf Urobilinogen: present
Hyaline cast 1/hpf
Bacteria: rare

Microscopic examination showed the following:

Image 1 Image 2

Based on these findings what is your diagnosis?  Acute Glomerulonephritis

ACUTE NEPHRITIC SYNDROME
(Acute Glomerulonephritis; Postinfectious Glomerulonephritis)
A syndrome characterized pathologically by diffuse inflammatory changes in the glomeruli and clinically by abrupt-onset
hematuria with RBC casts, mild proteinuria, and, often, hypertension, edema, and azotemia.

Etiology

The prototype of an acute nephritic syndrome is poststreptococcal glomerulonephritis (PSGN) due to infection with certain
nephritogenic strains of group A -hemolytic streptococci, such as type 12 (associated with pharyngitis) and type 49
(associated with impetigo). PSGN is decreasing in incidence in the USA and Europe. In many other parts of the world
where epidemics occur, about 5 to 10% of patients with pharyngitis and about 25% of those with skin infections develop
PSGN. The disease is most common in children > 3 yr and in young adults, but 5% of patients are > 50 yr. A latency period
of 1 to 6 wk (average, 2 wk) occurs between the infection and the onset of GN.
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Pathology and Pathogenesis

Lesions are confined mainly to the glomeruli, which become enlarged and hypercellular, initially with neutrophils or
eosinophils and later with mononuclear cells. Epithelial cell hyperplasia is a common early, transient feature.
Microthrombosis may occur; if damage is severe, hemodynamic changes produce oliguria, frequently accompanied by
epithelial crescents (formed within Bowman's space from epithelial cell hyperplasia, probably mediated by growth factors
from stimulated macrophages). Endothelial and mesangial cells increase in number, and the mesangial regions often are
greatly expanded by edema and contain neutrophils, dead cells, cellular debris, and subepithelial deposits of electron-
dense material.
Immunofluorescence microscopy usually shows immune complex deposition with IgG and C in a granular pattern. On
electron microscopy, these deposits are semilunar or hump-shaped and located in the subepithelial area. The presence of
these deposits initiates a C-mediated inflammatory reaction (described in Ch. 231) that leads to glomerular damage.
Although the immune complex is presumed to contain an antigen related to streptococcal organisms, no such antigen has
been found.

Symptoms and Signs

The presenting manifestations range from asymptomatic hematuria (in about 50%) and mild proteinuria to full-blown
nephritis with gross or microscopic hematuria (cola-colored, brown, smoky, or frankly bloody), proteinuria, oliguria,
edema, hypertension, and renal insufficiency.
In 10% of adults and 1% of children, acute nephritic syndrome evolves into RPGN. In patients with remittent disease, renal
cellular proliferation disappears within weeks, but the severity of the inflammatory response varies widely, and residual
sclerosis is common. Most children (85 to 95%) retain or regain normal renal function, especially if the disease is acquired
during streptococcal infection. Uncommonly, in sporadic cases and in adults, only partial recovery occurs. Hematuria or
proteinuria on urinalysis may continue for years.

Laboratory Findings and Diagnosis

Protein > 0.5 to 2 g/m2/day may be excreted; random urinary protein/creatinine ratio may be < 2 (normal, 0.1 to 0.3). The
urinary sediment contains dysmorphic RBCs, WBCs, and renal tubular cells; casts containing RBCs and Hb are
characteristic, and WBC casts and granular casts (protein droplets) are common.
The antibody titer against the causal infectious agent usually rises within 1 to 2 wk. The increase in antibodies to
streptococcal antigenic products can be measured: antistreptolysin-O (ASO) is the best indicator of URIs, and
antihyaluronidase and antideoxyribonuclease B, of pyoderma. C3 and C4 usually are diminished during active disease (see
Table 224-1). C levels return to normal within 6 to 8 wk in 80% of PSGN cases but in virtually no cases of
membranoproliferative glomerulonephritis (MPGN). Cryoglobulinemia usually persists for several months, whereas
circulating immune complexes are detectable for only a few weeks.
Tubular function is frequently deranged by inflammatory changes in the interstitium, leading to reduced urinary
concentrating capacity and acid excretion and varying disturbances in nephron solute exchange. Because there is some
inherent capacity for glomerular hypertrophy, such defects in tubular function usually occur before the GFR is much
reduced. As glomerular derangement progresses, however, the total filtration surface is significantly reduced, the GFR
falls, and azotemia occurs. GFR can be estimated from the serum creatinine concentration or urinary creatinine clearance.
Although GFR usually returns to normal over 1 to 3 mo, proteinuria may persist for 6 to 12 mo and microscopic hematuria
for several years. Transient changes in urinary sediment may recur with minor URIs.
A history of sore throat, impetigo, or culture-proven streptococcal infection 1 to 6 wk before onset of the syndrome and an
elevated serum titer of antistreptococcal antibodies aid in diagnosis. RBC casts are pathognomonic of any GN but, in
association with the clinical picture, are strongly indicative of acute nephritic syndrome. Ultrasonography may help
differentiate acute disease (usually normal or slightly enlarged kidneys) from an exacerbation of chronic disease (small
kidneys).

From Merck Manual
http://www.merck.com/mrkshared/mmanual/section17/chapter224/224b.jsp


